Enhanced proliferation of hepatic progenitor cells in rats after portal branch occlusion.
It is known that hepatic progenitor cells increase in number after liver injury caused by carcinogens, but this injury cannot be reproduced in humans. In order to create a practical source of hepatic progenitor cells, changes in the number of liver epithelial cells (LECs), a type of hepatic progenitor cell, were examined following partial interruption of the portal flow. Efficiency in this isolation procedure was investigated, and isolated LECs were transplanted into livers to demonstrate their differentiation into hepatocytes in vivo.A volume of 70% of Sprague-Dawley rat's livers was exposed to portal vein ligation. LECs, identified as alpha-fetoprotein (AFP)-positive and albumin-negative cells, were counted and LECs isolated from the portal vein ligated-lobe were characterized by immunostaining and Western blotting. Isolated cells were subjected to a 1-week-culture, and the number of colonies formed on dishes was counted. The cells were then transplanted to the livers of genetic analbuminemic rats and identified by immunohistochemistry. The number of LECs in the portal ligated-lobes on day 7 was 14.7 +/- 6.5 cells/1,000 hepatocytes: 18 times higher than numbers in a normal liver. A significant increase was noted from day 3 until day 28. Isolated LECs were AFP-positive, albumin-negative, and cytokeratin-19-positive cells. The number of colonies on the 7th day following portal vein ligation was 42 times higher than in a normal liver. After transplantation of the LECs to the analbuminemic rat, a cluster of albumin-producing cells was present until day 56, suggesting that they differentiate into hepatocytes. We conclude that after portal vein occlusion, the liver can be a good source of hepatic progenitor cell. These results open up the possibility of cellular transplantation for liver functional support in clinical settings.